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(54) IMAGE FORMING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image 
forming apparatus wherein waste power consumption 
such as an idling current or the like is prevented, a 
voltage of a power supply for a driving load can be set to 
be low when a door is closed, an inrush power of an 
inter-locking switch can be suppressed, a fail-safe 
sequence control means is provided, a simple power 
supply system with high reliability can be constituted, a 
power conversion efficiency is high and a power 
consumption in a standby time can be suppressed. 
SOLUTION: This image forming apparatus comprises a 
first power supply means for supplying power to a 
control section which is also used during a non-printing 
time period and a second power supply means for 
supplying power to a driving section being used during a 
printing time period. The image forming apparatus is 
constituted of a status flag for discriminating a condition 
of a printer, a voltage changing means for changing the 
output voltage of the second power supply means and a 
driving load power supply voltage switching control means that controls the voltage changing 
means corresponding to the output condition of the status flag to switch the output voltage of 
the second power supply. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In image formation equipment equipped with the first power-source means which 
supplies a power source to the control section used also at the time of un-printing, and the 
second power-source means which supplies a power source to the mechanical component used 
at the time of a print It has the status flag which identifies the condition of a printer, and an 
electrical-potential-difference modification means to change the output voltage of said second 
power-source means. Image formation equipment characterized by considering as the 
configuration which consists of the supply voltage change control means for drive loads which 
controls said electrical-potential-difference modification means according to the output state of 
said status flag, changes the output voltage of the second power-source means, and is made 
controllable. 

[Claim 2] Said supply voltage change control means for drive loads is image formation equipment 
according to claim 1 characterized by for even ******** controlling said electrical-potential- 
difference modification means according to the electrical-potential-difference table 
corresponding to the above status flag and said status flag, changing an electrical potential 
difference with time in two or more steps, and making it controllable at the elapsed time in the 
condition of not printing. 

[Claim 3] Said second power-source means is image formation equipment according to claim 1 
characterized by considering as the configuration which performs the electric power supply to 
the power source of a cooling fan motor. 

[Claim 4] Said supply-voltage change control means for drive loads is image— formation 
equipment according to claim 1 which constitutes so that the electrical potential difference of 
said second power-source means may be changed to an electrical potential difference lower 
than the predetermined electrical potential difference of door close status, makes low output 
voltage of said second power-source means at the time of door closing, and is characterized by 
to control the Inn Rush current of the interlock switch arranged on the serial at said second 
power-source means load when it has the status flag which shows an Open door condition and 
said status flag stands. 

[Claim 5] Said electrical-potential-difference modification means is image formation equipment 
according to claim 1 characterized by constituting with the reference voltage modification means 
which changes the reference voltage for switching converter control. 
[Claim 6] It is image formation equipment according to claim 5 characterized by making it 
suspend switching of a switching converter for said electrical-potential-difference modification 
means to OV at the time of a setup. 

[Claim 7] Said electrical-potential-difference modification means is image formation equipment 
according to claim 5 characterized by constituting the output voltage of an PWM means to 
switch according to an PWM signal and to output the smooth output voltage according to duty, 
and said PWM means, by the PWM control means which adjusts said PWM signal duty as 
compared with reference voltage. 

[Claim 8] Said PWM control means is image formation equipment according to claim 7 
characterized by constituting by the digital PWM control means which carries out A/D 
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conversion of the output voltage of the digital PWM signal generation means which inputted the 
output value of the duty register which records setting duty, and the digital counter to clock into 
the digital comparator, and constituted it, and an PWM means, incorporates it, and adjusts said 
duty register set point on real time as compared with a digital reference voltage level. 
[Claim 9] A digital PWM control means is image formation equipment according to claim 8 
characterized by constituting programmably by the digital signal processor (DSP) which 
processes the digital operation according to a program step on real time, and performs false 
linearity processing. 

[Claim 10] DSP of said digital PWM control means is image formation equipment according to 
claim 9 characterized by constituting so that it may use with drive motor control processing in 
common. 

[Claim 11] It is image formation equipment according to claim 1 which said first power-source 
means and said second power-source means supply power from the secondary winding allotted 
to the same core, and is characterized by for the primary-winding excitation pulse control of said 
core constituting the first power-outlet electrical potential difference possible [ feedback 
control ], and changing. 

[Claim 12] It is image-formation equipment characterized by to have a failsafe sequence-control 
means performs the current supply to the inverter control circuit of the insulating converting 
means of the low order of the second henceforth by the insulating converting means of the high 
order of the first henceforth in the imageHbrmation equipment which has the secondary 
current-supply means which prints by operating the insulating converting means which consists 
of an inverter and an isolation transformer to two or more coincidence, and stop the energization 
to the inverter control circuit of a low-ranking insulating converting means at the time of 
inverter quenching of the insulating converting means of a high order. 

[Claim 13] Said failsafe sequence control means is image formation equipment according to claim 
12 characterized by constituting so that current supply of the upstream inverter circuit of the 
insulating converting means of the low order of the second henceforth may be performed from 
the upstream power source of the insulating converting means of the high order of the first 
henceforth and the bias of an inverter switch may be cut off at the time of power-source un- 
supplying. 

[Claim 14] Said failsafe sequence control means is image formation equipment according to claim 
12 characterized by constituting so that current supply of the secondary inverter circuit of the 
insulating converting means of the low order of the second henceforth may be performed from 
the secondary power source of the insulating converting means of the high order of the first 
henceforth and the bias of an inverter switch may be cut off at the time of power-source un- 
supplying. 

[Claim 15] The image-formation equipment according to claim 12 characterized by to have the 
insulating converting means of the low order after [ second ] having constituted so that it 
connects with an input-port means carries out A/D conversion of the output voltage, and input 
it, an output port means output to the excitation current-switching means of the primary winding 
of the second isolation transformer, and said input-port means and an output port means, and it 
may have the program-logic control means which carries out sequential operation of the program 
code, the control pulse which makes output voltage shift to a predetermined electrical potential 
difference may be adjusted and feedback control may be carried out 
[Claim 16] The load of the insulating converting means of the low order of the second 
henceforth is image formation equipment according to claim 12 which considers as the load at 
the time of a print, and is characterized by the load at the time of this print consisting of a 
motor and a laser drive peculiar to electrophotography processes, such as toner stirring, a 
photoconductor drum drive, form conveyance, and polygon rotation, a high voltage power supply, 
etc. 

[Claim 17] The load of the insulating converting means of the high order of the first henceforth 
is image formation equipment according to claim 12 characterized by being a communications 
control means. 

[Claim 18] At the time of un-printing, it is image formation equipment according to claim 12 
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characterized by making it stop excitation of the insulating converter of the low order of the 
second henceforth. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It has standby-power-consumption reduction means, such as two or 
more power-source means of the power source for control used also at the time of un-printing, 
such as a low voltage power supply for laser beam printers, and the power source for drive loads 
used at the time of a print, and this standby-power-consumption reduction means is further 
related with image formation equipment equipped with insurance and the failsafe sequence 
control means which can be offered cheaply. 
[0002] 

[Description of the Prior Art] Drawing 5 and drawing 10 are the block diagrams showing the 
outline configuration of the power-source system of LBP in the conventional example. 
[0003] The power source for drive loads which outputs about [ 24V ] DC electrical potential 
difference which transforms the power-source configuration of LBP through an isolation 
transformer conventionally with an inverter as generally shown in drawing 5 and drawing 10 , and 
drives a motor etc., [ whether it has two or more power sources which consist of a power source 
for control which supplies the electrical potential difference for logic of 5V thru/or 3.3V, and ] Or 
the pressure of the output voltage of the insulating converter of Maine for large loads which 
outputs about [ 24V ] DC electrical potential difference, and this insulating converter is lowered 
with a step down converter. Usually has two-step composition which consists of the non- 
insulating converter of the factice who supplies the electrical potential difference for logic of 5V 
thru/or 3.3V. 

[0004] Hereafter, according to drawing 5 and drawing 10 , the outline configuration of the power- 
source system of LBP of the conventional example is explained. 

[0005] First, in drawin g 5 , it is a rectification smooth means, and 501 inputs commercial AC 
power 511, through an electric power switch 512, a security fuse 513, and the AC line filter 514, 
it is connected with rectifier diode 515 and a smoothing capacitor 516, and outputs DC electrical 
potential difference by which peak charge was carried out. 

[0006] the switching control section 521 and the excitation switch 522 which 502 is a power 
source for drive loads, and consist of an oscillator, and the rectification smoothing circuit 523 
which supplies the power source for upstream control — since — the becoming output of an 
inverter circuit is transformed by the isolation transformer 524, and is changed into DC electrical 
potential difference with rectifier diode 525 and a smoothing capacitor 526. 
[0007] 527 is an error comparator circuit which consists of a source 529 of reference voltage, 
and an operational amplifier 528, and outputs DC electrical potential difference of 24V which 
returned to the duty control input of the switching control section 521 of the upstream through 
the photo coupler 530, and stabilized the error from the source 529 of reference voltage of an 
output voltage partial pressure electrical potential difference by feedback control at the time of 
a load effect. 

[0008] 503 is a power source for control, and smooth [ of the switching control section 531 
which consists of an oscillator, and the chopping output which consists of a CHOPINGU switch 
532 ] is carried out in the smoothing circuit which consists of the catch diode 533, a choke coil 
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534, and a smoothing capacitor 535, and it changes it into DC electrical potential difference. 
[0009] 536 is an error comparator circuit which consists of a source of reference voltage (un- 
illustrating), and an operational amplifier (un-illustrating) like said error comparator circuit 527, 
and outputs DC electrical potential difference of 5V which returned to the duty control input of 
the switching control section 531, and stabilized the error from the reference voltage of an 
output voltage partial pressure electrical potential difference by feedback control at the time of 
a load effect 

[0010] 504 is a drive load circuit which consists of a high voltage power supply and a motor drive 
circuit, and is connected to the power source 502 for drive loads through the interlock switch 
506. 

[0011] Moreover, 507 is a bypass capacitor, it was approached and arranged in the drive load 
circuit, suppressed the impedance rise by wiring of a power source, and has secured operational 
stability. 

[0012] 505 is a printer control circuit which consists of a control microcomputer (un-illustrating), 
the image expansion section (un-illustrating), and a communication interface (un-illustrating), and 
is connected to the power source 503 for control. 

[0013] 512 is an Open door detection signal, pressures partially 24V of the lower stream of a 
river of an interlock switch 506 by resistance, to the input port of the printer control circuit 505, 
they carry out a level conversion to 5V, and it inputs them into them, and L level will be inputted, 
if a door can open and 24V of the lower stream of a river of an interlock switch 506 turn into 0V. 

[0014] 508 is a fan motor and is connected to the power source 502 for drive loads through the 
rotational-speed control circuit 509. it connected with the output port of the microcomputer 
(un-illustrating) in the printer control circuit 505 interior, the rotational-speed control circuit 509 
short-circuited reference diode 538 with the transistor 537 which intervened the buffer 
transistor 539, and the electrical potential difference equivalent to reference diode dropped — a 
condition — not making — the descent electrical-potential-difference change circuit of a 
condition and the halt circuit which intercept energization of fan-motor 508 HE with the 
transistor 540 between which the buffer transistor 541 made placed connect and constitute in a 
serial. 

[0015] In these configurations, control explained to the flow chart of drawing 6 with the 
microcomputer in the printer control circuit 505 is performed, and the roll control of a fan motor 
508 is performed. 

[0016] Said control action is explained based on drawing 6 below. 

[0017] If an electric power switch 512 is turned on (S601), while the power source 502 for drive 
loads and the power source 503 for control will start and initializing a port, Transistors 539 andH 
are outputted [ 541 ] and a fan motor electrical potential difference is set as 24V (S602). 
[0018] In addition, the CPU port at the time of a reset condition until a CPU clock is stabilized is 
maintained at a high impedance, and it constitutes the electrical potential difference of a fan 
motor 508 so that it may be set to 24V. 

[0019] After performing the initialization drive of a required printer on an electrophotography 
process (S603), L is outputted to a transistor 539 and the electrical potential difference of a fan 
motor 508 is set as 16V (S604). With the timer (un-illustrating) built in CPU, when 10 minutes do 
not pass from the time of a print last time, the electrical potential difference of a fan motor 508 
is made into ** of 16V (S605), when 10 minutes pass, L is outputted to a transistor 541, fan 
motor energization is turned off, and rotation of a fan motor 508 is suspended (S606). Control is 
repeated to S605 until it receives a print signal. 

[0020] The condition is maintained, while outputting [ 541 ] Transistors 539 andH, setting the 
electrical potential difference of a fan motor 508 as 24V, changing to full speed rotation and the 
print signal's continuing, if a print signal is received (- S610). 

[0021] If a print signal serves as FORUSU, a print termination elapsed time timer will be reset 
control is moved to S604, and L is outputted to a transistor 539, and the electrical potential 
difference of a fan motor 508 is set as 16V, it changes to a half speed drive, and said control is 
repeated (S611, S604). 
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[0022] During a print of the revolving speed control of a fan motor 508, these configurations 
constitute so that it may be half speed rotation for 10 minutes after full speed rotation and print 
termination, it may be stopped after that and electrical-potential-difference change control only 
for fans may be performed. 

[0023] Furthermore, based on drawing 10 , it is related after claim 12 and the outline 
configuration of the power-source system of LBP in the conventional example is explained. 
[0024] Since it is the same about the rectification smooth means 501, explanation is omitted. 
[0025] the switching control section 103 and the excitation switch 104 which 1002 is an 
insulating converter and consist of an oscillator, and the rectification smoothing circuit 110 
which supplies an upstream electric wire — since — the becoming inverter output is 
transformed by the isolation transformer 105, and is changed into DC electrical potential 
difference with rectifier diode 106 and a smoothing capacitor 107. 

[0026] 108 is an error comparator circuit which consists of a source of reference voltage, and an 
operational amplifier, and outputs the electrical potential difference which returned to the duty 
control input of the switching control section 103 of the upstream through the photo coupler 
109, and was not influenced by the load by feedback control, but stabilized the error from a 
predetermined electrical potential difference. 

[0027] 1003 is a non-insulating converter, and smooth [ of the switching control section 1031 
which consists of an oscillator, and the chopping output which consists of a chopping switch 
1032 ] is carried out in the smoothing circuit which consists of the catch diode 1033, a choke 
coil 1034, and a smoothing capacitor 1035, and it changes it into DC electrical potential 
difference. 

[0028] 1036 is an error comparator circuit which consists of a source of reference voltage, and 
an operational amplifier, and outputs the electrical potential difference which returned to the 
duty control input of the switching control section 1031, and was not influenced by the load by 
feedback control, but stabilized the error from a predetermined electrical potential difference. 
[0029] 504 is a drive load circuit which consists of a high voltage power supply and a motor drive 
circuit, and is connected to the insulating converter 1002 through the relay 1028. 
[0030] 1005 is a communications control circuit which consists of a microcomputer and a 
communication interface, and is connected to the non-insulating converter 1003. 
[0031] 1029 is a digital transistor, and if it connects with the output port of the microcomputer 
(un-illustrating) which is in the base inside the communications control circuit 1005, it connects 
with a collector at the end of the exiting coil of relay 1028 and an output port is set to H level, it 
is constituted so that said relay 1028 may be turned on. 

[0032] When a power source is switched on by these configurations, a relay is maintained at 
OFF, power is supplied to a motor driver or a high voltage power supply at the time of an 
unstable state, a control section drives out of a predetermined sequence, and the power 
sequencing which can prevent the inconvenient situation of giving a damage to a printer is 
constituted until the control section constituted with the microcomputer of the communications 
control circuit 1005 is stabilized. 

[0033] As explained above, the pressure of the insulating converter and said insulating converter 
output voltage of Maine is lowered with a step down converter, and the common converter 
method which can be managed with the isolation-transformer piece which consists of a non- 
insulating converter of the factice who supplies the power source for logic of 5V thru/or 3.3V 
consists of power sources for LBP not more than input 200W. 

[0034] When this constitutes a power-source system from an insulating converter which became 
independent about two DC electrical potential differences, it is because it becomes high in cost 
with the power source for LBP not more than input 200W. 
[0035] 

[Problem(s) to be Solved by the Invention] However, reduction of power consumption serves as 
pressing need, by the energy-saving program with especially public Energy Star etc., reduction of 
standby power consumption is raised by the measure to a battle against global warming in recent 
years etc., and the correspondence as a manufacturer is also posing a problem by it. 
[0036] The pressure of an insulating converter of Maine which was explained to the above- 
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mentioned conventional example, and said insulating converter appearance mosquito electrical 
potential difference is lowered with a step down converter, and when two steps of common 
converter methods which consist of a non-insulating converter of the factice who supplies the 
logic system power source of 5V thru/or 3.3V are constituted, there are the following problems. 
[0037] In the first place, the power-source conversion efficiency of a logic system power source 
serves as a product of the conversion efficiency of two converters, and becomes low compared 
with the power-source system of the independent insulating converter. 
[0038] In order to make it operate before and after 15% of the rated power of the Maine 
converter at the time of the standby which does not drive [ second ] a motor etc. when it is 
necessary to operate the insulating converter of Maine, 90% or more, the active region from 
which a certain conversion efficiency can take out only 50% order will be used, and there was 
usually a problem used as the factor which worsens the power consumption at the time of 
standby remarkably together with the first problem. 

[0039] In addition, according to the conventional example, 10 minutes after a print passed, the 
power source for drive loads needed to be operated also in the time of load conditions which 
originally do not need the power source for drive loads, and there was a problem of consuming 
power vainly according to the idling current of the power source for a drive load and drive loads 
again. 

[0040] Moreover, it consisted of a high voltage power supply, a conveyance motor, etc., the 
capacity of the bypass capacitor of the load connected to the lower stream of a river of the 
interlock switch a duty of is imposed on the safety standard from the property became large 
according to increase of loads, such as the color LBP in recent years, the Inn Rush power of an 
interlock switch increased, and the drive load had the problem that a large-sized interlock switch 
with the large Inn Rush rating had to be used. 

[0041] In view of the above-mentioned situation, accomplished this invention, and it prevents 
useless power consumption, such as an idling current The electrical potential difference of the 
power source for drive loads can be set as 16V thru/or 0V at the time of door closing. Reduce 
the Inn Rush power of an interlock switch, and it has a failsafe sequence control means. It is 
simple and a reliable power-source system is built cheaply, two or more insulating converters — 
It is good and power-source conversion efficiency aims at offering the image formation 
equipment which can respond to the reduction of standby power consumption by public energy- 
saving programs, such as a reduction measure of power consumption as a measure to a battle 
against global warming in recent years, especially Energy Star, etc. 
[0042] 

[Means for Solving the Problem] This invention can solve the above-mentioned technical 
problem by having the following configuration. 

[0043] (1) In image formation equipment equipped with the first power-source means which 
supplies a power source to the control section used also at the time of un-printing, and the 
second power-source means which supplies a power source to the mechanical component used 
at the time of a print It has the status flag which identifies the condition of a printer, and an 
electrical-potential-difference modification means to change the output voltage of said second 
power-source means. Image formation equipment characterized by considering as the 
configuration which consists of the supply voltage change control means for drive loads which 
controls said electrical-potential-difference modification means according to the output state of 
said status flag, changes the output voltage of the second power-source means, and is made 
controllable. 

[0044] (2) said — a drive — a load — ** — supply voltage — a change — a control means — 
un a print — a condition — elapsed time — ******** — even — more than — a status flag 

— said — a status flag — having corresponded — an electrical potential difference — a table - 

- responding — said — an electrical potential difference — modification — a means — 
controlling — with time — two or more — a step — an electrical potential difference — 
changing — being controllable — ** — carrying out — things — the description — ** — 
carrying out — the preceding clause — ( — one — ) — a publication — image formation — 
equipment . 
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[0045] (3) Said second power-source means is image formation equipment given in the preceding 
clause (1) characterized by considering as the configuration which performs the electric power 
supply to the power source of a cooling fan motor. 

[0046] (4) Said supply voltage change control means for drive loads When it has the status flag 
which shows an Open door condition and said status flag stands, It constitutes so that the 
electrical potential difference of said second power-source means may be changed to an 
electrical potential difference lower than the predetermined electrical potential difference of door 
close status, a door — closing — the time — said — the — two — a power source — a means 

— output voltage — low — carrying out — said — the — two — a power source — a means - 

- a load — a serial — having allotted — an interlock switch — Inn — Rush — a current — 
controlling — things — the description — ** — carrying out — the preceding clause — ( — one 
— ) — a publication — image formation — equipment . 

[0047] (5) Said electrical-potential-difference modification means is image formation equipment 
given in the preceding clause (1) characterized by constituting with the reference voltage 
modification means which changes the reference voltage for switching converter control. 
[0048] (6) It is image formation equipment given in the preceding clause (5) characterized by 
making it suspend switching of a switching converter for said electrical-potential-difference 
modification means to 0V at the time of a setup. 

[0049] (7) said — an electrical potential difference — modification — a means — PWM — a 
signal — responding — switching — duty — having responded — smooth — output voltage — 
outputting — PWM — a means — said — PWM — a means — output voltage — reference 
voltage — comparing — said — PWM — a signal — duty — adjusting — PWM — a control 
means — having constituted — things — the description — ** — carrying out — the preceding 
clause — ( — five — ) — a publication — image formation — equipment . 
[0050] (8) said — PWM — a control means — a setup — duty — recording — duty — a 
register — a time check — carrying out — a digital counter — an output value — a digital 
comparator — inputting — having constituted — digital one — PWM — signal generation — a 
means — PWM — a means — output voltage — A/D conversion — carrying out — 
incorporating — digital one — a reference voltage level — comparing — said — duty — a 
register — the set point — real time — adjusting — digital one — PWM — a control means — 
having constituted — things — the description — ** — carrying out — the preceding clause — 
( — seven — ) — a publication — image formation — equipment . 

[0051] (9) A digital PWM control means is image formation equipment given in the preceding 
clause (8) characterized by constituting programmably by the digital signal processor (DSP) 
which processes the digital operation according to a program step on real time, and performs 
false linearity processing. 

[0052] (10) DSP of said digital PWM control means is image formation equipment given in the 
preceding clause (9) characterized by constituting so that it may use with drive motor control 
processing in common. 

[0053] (11) It is image formation equipment given in the preceding clause (1) which said power- 
source means which is the first, and said second power-source means supply power from the 
secondary winding allotted to the same core, and is characterized by for the primary-winding 
excitation pulse control of said core constituting the first power-outlet electrical potential 
difference possible [ feedback control ], and changing. 

[0054] (12) In the image formation equipment which has the secondary current supply means 
which prints by operating the insulating converting means which consists of an inverter and an 
isolation transformer to two or more coincidence The current supply to the inverter control 
circuit of the insulating converting means of the low order of the second henceforth Image 
formation equipment characterized by having a failsafe sequence control means to carry out by 
the insulating converting means of the high order of the first henceforth, and to stop the 
energization to the inverter control circuit of a low-ranking insulating converting means at the 
time of inverter quenching of the insulating converting means of a high order. 
[0055] (13) said — a failsafe — sequence control — a means — the — two — henceforth — 
low order — an insulation — a converting means — the upstream — an inverter circuit — 
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current supply — the — one — henceforth — a high order — an insulation — a converting 

means — the upstream — a power source — carrying out — a power source — un supply - 

- the time — **** — an inverter — a switch — bias — a cut-off — becoming — as — having 
constituted — things — the description — ** — carrying out — the preceding clause — ( — 12 
— ) — a publication — image formation — equipment . 

[0056] (14) said — a failsafe — sequence control — a means — the — two — henceforth — 
low order — an insulation — a converting means — secondary — an inverter circuit — current 
supply — the — one — henceforth — a high order — an insulation — a converting means — 

secondary — a power source — carrying out — a power source — un supply — the time — 

**** — an inverter — a switch — bias — a cut-off — becoming — as — having constituted — 
things — the description — ** — carrying out — the preceding clause — ( — 12 — ) — a 
publication — image formation — equipment . 

[0057] (15) An input port means to carry out A/D conversion of the output voltage, and to input 
it, and an output port means to output to the excitation current switching means of the primary 
winding of the second isolation transformer, Connect with said input port means and an output 
port means, and it has the program logic control means which carries out sequential operation of 
the program code, output voltage — predetermined — an electrical potential difference — 
shifting — making — a control pulse — adjusting — feedback control — carrying out — as — 
having constituted — the — two — henceforth — low order — an insulation — a converting 
means — having — things — the description — ** — carrying out — the preceding clause — 
( — 1 2 — ) — a publication — image formation — equipment . 

[0058] (16) the — two — henceforth — low order — an insulation — a converting means — a 
load — a print — the time — a load — ** — carrying out — this — a print — the time — a 
load — a toner — stirring — a photoconductor drum — a drive — a form — conveyance — a 
polygon — rotation — etc. — electrophotography — a process — being characteristic — a 
motor — and — laser — a drive — a high voltage power supply — etc. — from — changing — 
things — the description — ** — carrying out — the preceding clause — ( — 12 — ) — a 
publication — image formation — equipment . 

[0059] (17) The load of the insulating converting means of the high order of the first henceforth 
is image formation equipment given in the preceding clause (12) characterized by being a 
communications control means. 

[0060] (18) At the time of un-printing, it is image formation equipment given in the preceding 
clause (12) characterized by making it stop excitation of the insulating converter of the low 
order of the second henceforth. 
[0061] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained below. 
[0062] (The 1st example) Drawing 1 is the block diagram showing the outline configuration of the 
power-source system of LBP in the 1st example concerning this invention. 

[0063] In addition, what has the same configuration [ as drawing 5 of said conventional example ] 
same function attaches the same sign, and omits explanation. 

[0064] 101 is a power source for drive loads, and it connects with the drive load circuit 504 in 
which said conventional example becomes the same from a high voltage power supply and a 
motor drive circuit through an interlock switch 506, and it supplies BC power source of 24V at 
the time of a print. 

[0065] 102 is a power source for printer control, and supplies DC electrical potential difference 
of 5V to the printer control circuit 505. 

[0066] The point that the 1st examples concerning this invention differ most to said conventional 
example makes controllable the power source 101 for drive loads completely independently of 
the power source 102 for control, connects a fan motor 127 to the power source 101 for drive 
loads directly, and is in the point which constituted a fan's revolving speed control so that the 
output voltage of the power source 101 for drive loads might be controlled directly with the 
signal of the printer control circuit 505. 
[0067] Hereafter, it explains according to drawin g 1 . 

[0068] the rectification smoothing circuit 110 to which the power source 102 for control supplies 
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the switching control section 103 which consists DC electrical potential difference of an 
oscillator, the excitation switch 104, and the power source for upstream control from the 
rectification smooth means 501 — since — it switches by the becoming inverter circuit, 
transforms by the isolation transformer 105, and changes into DC electrical potential difference 
with rectifier diode 106 and a smoothing capacitor 107. 

[0069] 108 is an error comparator circuit, outputs DC electrical potential difference of 5V which 
returned to the duty control input of the switching control section 103 of the upstream through 
the photo coupler 109, and stabilized the error from a predetermined electrical potential 
difference by feedback control at the time of a load effect, and supplies it to the printer control 
circuit 505. 

[0070] the switching control section 112 and the excitation switch 113 with which the power 
source 101 for drive loads consists the rectification smooth means 501 to DC electrical potential 
difference of an oscillator similarly — since — the becoming inverter circuit is switched in 
response to a control power source from the rectification smoothing circuit 110 made from said 
power source 102 for control, and it transforms by the isolation transformer 114, and changes 
into DC electrical potential difference with rectifier diode 115 and a smoothing capacitor 116. 
[0071] 117 is an error comparator circuit, it short-circuits 121 among reference diodes 120 and 
121 with a transistor 122, and an electrical potential difference consists of switchable sources of 
reference voltage and operational amplifiers 119. 

[0072] The error comparator circuit 117 outputs DC electrical potential difference stabilized at 
the time of a load effect while outputting DC electrical potential difference chosen by returning 
to the duty control input of the switching-control section 112 of the upstream, and carrying out 
feedback control of the error of the reference voltage and the partial pressure electrical 
potential difference of the output voltage of the power source 101 for drive loads which switched 
the transistor 1 22 and were chosen by the electrical-potential-difference setting signal 1 25 
outputted from the printer control circuit 505 to it through a photo coupler 1 1 8. For example, if 
partial pressure resistance is set to 1:1 of 50Kohm, 4V article, then reference voltage set 
reference diode 120 8V article, and set the electrical-potential-difference setting signal 125 to H 
for reference diode 121 and a transistor 122 is made to turn on, 8V and the electrical-potential- 
difference setting signal 125 will be set to L, if a transistor 122 is made to turn off, it will become 
the change of 12V and output voltage will serve as a change of double 24V and 16V from a 
division ratio 1:1. 

[0073] 126 is a quenching signal, was outputted from the printer control circuit 505, and is 
inputted into the reset input section of the switching control section 112 of the power source 

101 for drive loads through a photo coupler 111. H is emitted from the printer control circuit 505, 
and the switching control section 112 makes the excitation switch 113 off while suspending an 
oscillation, if L is inputted through a photo coupler 111. 

[0074] 123 is an Open door detection switch, is interlocked with a mechanical, and is switched to 
an interlock switch 506, and L level signal is inputted into the printer control circuit 505 as an 
Open door detection signal 1 24 at the time of an Open door. 

[0075] Drawin g 2 is a flow chart which shows the control action of the power-source system of 
LBP in the 2nd example, and shows the software control action of CPU carried in the printer 
control circuit 505 in the hardware configuration of drawin g 1 mentioned above. 
[0076] In drawin g 2 , if an electric power switch 512 is turned on (S201), while the power source 

102 for control and the power source 101 for drive loads will start and initializing the port of 
CPU, L and the electrical-potential-difference setting signal 125 are set to L for the quenching 
signal 126, and the power source 101 for drive loads is set as 24V (S202). 

[0077] In addition, the CPU port at the time of a reset condition until a CPU clock is stabilized is 
maintained at high impedance, and it is constituted so that a fan motor electrical potential 
difference may be set to 24V. 

[0078] After performing the initialization drive of a required printer on an electrophotography 
process (S203), H is outputted to the electrical-potential-difference setting signal 125, and the 
electrical potential difference of the power source 101 for drive loads is set as 16V (S204). 
[0079] When 10 minutes have not passed from the time of a print (un-illustrating) and last time 
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with the timer built in CPU, the electrical potential difference of the power source 101 for drive 
loads is made into ** of 16V (S205), and when 10 minutes pass, H is outputted to the quenching 
signal 126, switching of the power source for drive loads is suspended, and it is set as 0V (S206). 
Control is repeated to said 205 until it receives a print signal (S207). 

[0080] The condition is maintained, while will output L to the quenching signal 126, outputting L 
to the electrical-potential-difference setting signal 125, setting the electrical potential difference 
of the power source 101 for drive loads as 24V, changing to full speed rotation and the print 
signals continuing, if a print signal is received (S207, S208, S209, S210). 

[0081] If a print signal serves as FORUSU, a print termination elapsed time timer will be reset, 
control is moved to S204, L is outputted to the electrical-potential-difference setting signal 1 25, 
the electrical potential difference of the power source 101 for drive loads is set as 16V, a fan is 
changed to a half speed drive, and said control is repeated (S211 ->S204). 

[0082] As explained above, the revolving speed control of a fan motor is constituted without the 
rotational-speed control circuit of dedication during a print by changing the supply voltage of the 
power source 101 for drive loads with the means which changes the reference voltage of the 
power source for drive loads to the fan motor 127 which carried out direct continuation to the 
power source for drive loads so that it may be half speed rotation for 10 minutes after full speed 
rotation and print termination and may be stopped after that. 

[0083] (The 2nd example) Drawing 3 is the block diagram showing the outline configuration of the 
power-source system of LBP in the 2nd example concerning this invention. 
[0084] In addition, what has the same configuration [ as drawing 5 of said conventional example 
and drawing 1 of the 1 st example ] same function attaches the same sign, and omits explanation. 

[0085] The point that the example of **** 2 differs from said 1st example The independent 
insulating converter constitutes the power source for control, and the power source for drive 
loads from said 1st example. In the example of **** 2, an isolation transformer is in the point 
which changed output voltage to having changed the reference voltage of the power source for 
drive loads, and having changed output voltage by considering as the multi-output power source 
of the common converter method of use of only a piece, and changing the reference voltage of a 
secondary regulator. 

[0086] Moreover, it is in having carried out A/D conversion of the output voltage as a reference 
voltage change means, and having provided the digital control means which carries out feedback 
control to real time by DSP. 

[0087] In drawing 3 , 301 is a power source for control, constitutes the independent insulating 
mold switching converter explained below, and supplies the DC power supply of 5V to the printer 
control circuit 505. 

[0088] the rectification smoothing circuit 307 to which the power source 301 for control supplies 
the switching control section 305 which consists DC electrical potential difference of an 
oscillator, the excitation switch 306, and the power source for upstream control from the 
rectification smooth means 501 — since — it switches by the becoming inverter circuit, 
transforms by the isolation transformer 303, and changes into DC electrical potential difference 
with rectifier diode 308 and a smoothing capacitor 309. 

[0089] 310 is an error comparator circuit, outputs DC electrical potential difference of 5V which 
returned to the duty control input of the switching control section 305 of the upstream through 
the photo coupler 311, and stabilized the error from a predetermined electrical potential 
difference by feedback control at the time of a load effect, and supplies it to the printer control 
circuit 505. 

[0090] 302 is a power source for drive loads, constitutes the secondary switching type regulator 
circuit explained below, and supplies a power source to the drive load circuit 504 which forms a 
motor drive circuit 

[0091] The power source 302 for drive loads switches DC electrical potential difference from the 
DC power supply means constituted from rectifier diode 312 and a smoothing capacitor 313, and 
said DC power supply means by the digital oscillation means 304 and the inverter circuit which 
consists of an excitation switch 314 from the secondary winding of the power source for drive 
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loads prepared in the isolation transformer 303 of said power source for control, and transforms 
it into DC electrical potential difference by the step-down DC converting means which carries 
out smooth with a choke coil 316, the catch diode 315, and a smoothing capacitor 317. 
[0092] The digital oscillation means 304 consists of PWM logic 319 formed on the same chip as 
DSP318 which carried out current supply according to the power source 301 for control. 
[0093] DSP318 is the abbreviated name of a digital signal processor, and manages program 
steps, such as multiplication processing, at high speed. The output voltage signal 320 by which 
the partial pressure was carried out from the power source 302 for drive loads is inputted into 
an A/D port. According to an error amount with the electrical-potential-difference table set up 
in ROM of DSP318, duty is set as the PWM logic 319. The PWM control pulse of the excitation 
switch 314 is adjusted, feedback control of output voltage is performed, and it is set as a 
predetermined electrical potential difference according to a control program, and it constitutes 
so that the electrical potential difference stabilized even if it changed a load and input voltage 
may be supplied. 

[0094] An inverter is made to constitute cheaply by making the power control for drive loads 
share DSP which drives a motor by these configurations. 

[0095] It is only that the reference voltage modification means placed and changed to DSP, and 
the control configuration of said hardware is the same as the control configuration of said 1st 
example, therefore explanation is omitted. 

[0096] As explained above, in the multi-output power source of a common converter method, 
output voltage is changed by changing the reference voltage of a secondary regulator. 
[0097] That is, a different point from the 1st example is to have provided the programmable 
digital control means which carried out A/D conversion of the output voltage as a reference 
voltage change means, and carried out feedback control to real time by DSP. 
[0098] (The 3rd example) Drawing 4 is a flow chart which shows the control action of the power- 
source system of LBP in the 3rd example concerning this invention, and shows Open door 
control action. 

[0099] The hardware configuration which carries out this control action is realizable also in which 
configuration of drawing 1 in the 1st above-mentioned example, and drawing 3 in the 2nd 
example. 

[0100] The description of the example of **** 3 is to have made the drive supply voltage change 
means into the Inn Rush current reduction means at the time of door closing of an interlock 
switch 506. 

[0101] Hereafter, Open door power control actuation is explained based on the flow chart of 

drawing 4 . 

[0102] If an Open door is detected with the Open door detection switch 123, an interrupt will 
occur (S401) and control will be moved to S401. Subsequently, the power source for drive loads 
is set as 16V (S402). next, if the print elapsed time timer was seen and 10 minutes or more have 
passed (S403), after stopping switching and outputting 0V (S404), interruption processing is 
ended (S405), and when 10 minutes have not passed, on the other hand, the **, then interruption 
processing are ended — it is like (S405). 

[0103] By these control, the electrical potential difference of the power source for drive loads 
can be set as 16V thru/or 0V at the time of door closing, and it can always reduce the Inn Rush 
current by the bypass capacitor 507 of the drive load circuit 504 which forms a motor drive 
circuit as compared with the 24V conventional immobilization. 

[0104] (The 4th example) Drawin g 7 is the block diagram showing the outline configuration of the 

power-source system of LBP in the 4th example concerning this invention. 

[0105] In addition, what has the same configuration [ as drawing 10 of the conventional 

example ] same function attaches the same sign, and omits explanation. 

[0106] 700 is the first insulating converter, it inputs from the primary DC output of the 

rectification smooth means 501, and the insulating converter which transforms, rectifies through 

an isolation transformer with an inverter, and outputs DC electrical potential difference is 

constituted. However, the output of the first insulating converter 700 is connected to the 

communications control circuit 1005. 
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[0107] Although 701 is the second insulating converter and is transformed through an isolation 
transformer with an inverter as well as the first insulating converter, it rectifies and DC electrical 
potential difference is outputted, the upstream power-source configurations of an inverter differ. 

[0108] Namely, supply of the upstream inverter power source of the switching control section 
703 and the excitation switch 704 which consist of an oscillator transformed the inverter 
configuration output performed by shunting from the output of the rectification smoothing circuit 
110 of the first insulating converter 700 by the isolation transformer 705, and has changed it into 
DC electrical potential difference with rectifier diode 706 and a smoothing capacitor 707. 
[0109] 708 is an error comparator circuit which consists of a source of reference voltage, and an 
operational amplifier, returns the error from a predetermined electrical potential difference to the 
duty control input of the switching control section 703 of the upstream through a photo coupler 
709, and outputs the stable electrical potential difference which is not influenced by the load by 
feedback control. 

[0110] The output of the first insulating converter 700 is connected to the drive load circuit 504 
which consists of a high voltage power supply and a motor drive circuit. 
[01 1 1] As explained above, by supplying the upstream inverter power source of 701 of the 
second insulating converter from the upstream power source of the first insulating converter 
700, the inverter of the first insulating converter 700 can start, the inverter of the second 
insulating converter 701 can be made to drive the back, and power sequencing can be built 
without special power sequencing members, such as a relay. 

[0112] Moreover, it can also be prevented that can excitation switch off the second insulating 

converter and an output comes out at the time of the first insulating converter failure. 

[01 13] (The 5th example) Drawing 8 is the block diagram showing the outline configuration of the 

power-source system of LBP in the 5th example concerning this invention. 

[01 14] In addition, what has the same configuration [ as drawing 7 in drawing 10 and the 4th 

example of said conventional example ] same function attaches the same sign, and omits 

explanation. 

[01 15] The point that **** 5 example differs from said 4th example is to have supplied the 
inverter current supply means of the second insulating converter from the secondary power 
outlet of the first insulating converter. 

[01 16] 700 is the first insulating converter, and the internal configuration is the same as drawing 
10 of said conventional example, and drawing 7 of the 4th example, and is outputting the 
secondary power outlet also to the second insulating converter. A point which 801 is the second 
insulating converter and is different from said 4th example is to have not given the oscillation 
section of an inverter to the upstream but have given secondary. 

[0117] That is, it is in having supplied DSP806, having inputted into the excitation switch 704 the 
control pulse generated in DSP806 by the insulating pulse transformer 805 and the corrugating 
section 804, and having constituted the inverter from a secondary power outlet of the first 
insulating converter 700. 

[0118] DSP806 is the abbreviated name of a digital signal processor, it manages program steps, 
such as multiplication processing, at high speed, inputs the error signal from the error 
comparator circuit 708 into an A/D port, adjusts a control pulse according to an error amount, 
can be outputted from an output port, can perform feedback control of output voltage, and can 
supply the electrical potential difference stabilized even if it changed a load and input voltage. 
[01 19] 504 is a drive load circuit which consists of a high voltage power supply and a motor drive 
circuit, receives control by DSP806 and it not only receives the current supply from the second 
insulating converter 801, but it performs a motor drive drive. An inverter is made to constitute 
cheaply by making other control share said DSP806. 

[0120] As explained above, the failsafe sequence control means which consists of power 
sequencing is offered like the 4th example by having supplied the inverter current supply means 
of the second insulating converter from the secondary power outlet of the first insulating 
converter. Moreover, it is effective in the ability to suspend switching of the second insulating 
converter in software, and reduce the power consumption at the time of standby more by 
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DSP806. 

[0121] (The 6th example) Drawing 9 is the block diagram showing the outline configuration of the 
power-source system of LBP in the 6th example concerning this invention. 

[0122] In addition, in drawing 10 of said conventional example, drawing 7 of said 4th example, and 
drawing 8 of said 5th example, what has the same configuration same function attaches the 
same sign, and omits explanation. 

[0123] A different point from said 4th and 5th examples has the example of **** 6 in having 
supplied the inverter current supply means of the second insulating converter from the upstream 
power source of the first insulating converter, and each of a secondary power outlet. 
[0124] 700 is the first insulating converter, and the internal configuration is the same as 
explanation of drawing 1 in drawing 4 and the 1st example of said conventional example, and is 
outputting the upstream power source and the secondary power outlet to the second insulating 
converter, respectively. 

[0125] Like said 5th example, power is supplied to DSP806 from the secondary power outlet of 
the first insulating converter 700, and the control pulse generated in DSP806 is outputted. Said 
control pulse is connected to the input of the FET driver 903 of the upstream through the high- 
speed photo coupler 904. It is in the FET driver 903 having constituted the inverter by powers 
being supplied by the upstream power source of the first insulating converter 700, and driving 
the gate of the excitation switch 704. 

[01 26] Other configurations are the same as that of the 4th and 5th above-mentioned examples. 

[0127] By these configurations, it corresponds to the sag of the both sides of the upstream 
power source of the first insulating converter, and a secondary power source, and even if it is 
the case of primary and secondary which factor, it can be made to be able to answer 
immediately and a safer failsafe sequence control means can be offered. 
[0128] 

[Effect of the Invention] As explained above, with the means which changes the reference 
voltage of the power source for drive loads Change the supply voltage of the power source for 
drive loads, and a direct fan motor is connected to the power source for drive loads. By having 
performed revolving speed control of a fan motor, and having constituted, without preparing the 
rotational-speed control circuit of dedication, so that it might be half speed rotation for 10 
minutes after full speed rotation and print termination and might be stopped after that during a 
print 10 minutes after print termination pass, in a standby condition which originally does not 
need the power source for drive loads, the power source for drive loads is stopped, an idling 
drive is lost, and the effectiveness that useless power consumption, such as an idling current 
including a drive load, can be prevented arises. 

[0129] This power consumption reduction is reduction of standby power consumption, and 
reduction of the standby power consumption which reduction of standby power consumption 
serves as pressing need, covers a long time by the energy-saving program with especially public 
Energy Star etc. by the measure to a battle against global warming in recent years etc., and is 
consumed is raised, and it can offer a means to solve the technical problem from which the 
correspondence as a manufacturer is also posing a problem. 

[0130] By moreover, the control configuration which changes the electrical potential difference 
of the power source for drive loads at the time of an Open door The electrical potential 
difference of the power source for drive loads can always be set as 1 6V thru/or 0V at the time 
of door closing. It has the function to reduce the Inn Rush current by the bypass capacitor 507 
of the drive load circuit 504 as compared with the 24V conventional immobilization. The Inn Rush 
power of an interlock switch increases and there is effectiveness which solves the problem 
which must use a large-sized interlock switch with the large Inn Rush rating. 
[0131] In addition, it sets to the image formation equipment which has the secondary current 
supply means which prints by operating the insulating converting means which consists of an 
inverter and an isolation transformer to two or more coincidence again. The inverter control 
circuit current supply of the insulating converting means of the low order of the second 
henceforth The insulating converting means of the high order of the first henceforth performs. At 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgLeije 



2004/07/29 



12/12 ^— v 



the time of inverter quenching of the insulating converting means of said high order In the 
condition that the output of the insulating converter of a high order does not come out by having 
constituted a failsafe sequence control means to stop inverter energization of the insulating 
converter of said low order actuation of a low-ranking insulating converter — certain — it can 
prevent — two or more insulating converters, while it is simple and being able to offer a reliable 
power-source system By this, the power-source system by two or more insulating converters 
with sufficient power-source conversion efficiency is constituted cheaply, and it tackles to a 
battle against global warming in recent years, especially is effective as a reduction measure of 
standby power consumption in public energy-saving programs, such as Energy Star, etc. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the outline configuration of the power-source system of 
LBP in the 1st example 

[Drawing 2] The flow chart which shows the control action of the power-source system of LBP 
in the 1st example 

[Drawing 3] The block diagram showing the outline configuration of the power-source system of 
LBP in the 2nd example 

[Drawing 4] Flow tsi ** which shows the control action of the power-source system of LBP in 
the 3rd example 

[Drawing 5] The block diagram showing the outline configuration of the power-source system of 
LBP in the conventional example 

[Drawing 6] Flow char ** which shows the control action of the power-source system of LBP in 
the conventional example 

[Drawing 7] The block diagram showing the outline configuration of the power-source system of 
LBP in the 4th example 

[Drawing 8 ] The block diagram showing the outline configuration of the power-source system of 
LBP in the 5th example 

[Drawing 9] The block diagram showing the outline configuration of the power-source system of 
LBP in the 6th example 

[Drawing 10] The block diagram showing the outline configuration of the power-source system of 
LBP in the conventional example 
[Description of Notations] 

101 Power Source for Drive Loads 

102 Power Source for Control 

103 112 Switching control section 

1 04 113 Excitation switch 

105 Isolation Transformer T1 

106 115 Rectifier diode 

107 116 Smoothing capacitor 

108, 117, 310, 536, 708, 1036 Error comparator circuit 

109, 111, 118, 311, 530, 709, 904 Photo coupler 

110, 307, 523 Rectification smoothing circuit 
114 Isolation Transformer T2 

1 23 Open Door Detection Switch 

1 24 Open Door Detection Signal 

125 Electrical-Potential-Difference Setting Signal 

126 Quenching Signal 

127 Fan Motor 

501 Rectification Smooth Means 

504 Drive Load Circuit Which Consists of a High Voltage Power Supply and a Motor Drive Circuit 
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505 Printer Control Circuit 

506 Interlock Switch 

507 Bypass Capacitor 

51 1 Commercial AC Power 

512 Electric Power Switch 

513 Security Fuse 

514 AC Line Filter 

515 Rectifier Diode 

516 Smoothing Capacitor 

700 First Insulating Converter 

701 Second Insulating Converter 
1005 Communications Control Circuit 



[Translation done.] 
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[fil#J£8] MfBPWMfHfli^&tt. IS^t^-t^ 

^^(Offl^fitt&'r^/v-a >v«U— ^(^A^3 LTfltfig 

5 P WMMffl^mz X <Q mfo Ltzz.k% 
W&k -tz R *g| 7 IBtt<DB{Hf$/&£E{E 0 



^7=- yy*\zj& C^v^/MI^Sr y TVW-f Mz>®m 
(DSP) \z£y-7uyv-?y f Mzffii$,Vtzz\b*mm. 
[It*3l 1 0 ] MIE^'^^/UP WMSUP^cDD S P 

^m*mi-?> z. t zftmki-zw&Mi&mWo 

yf-n^T^miJy YlsryktjL%i.b\z 



^^-f y<J-<r>/<4T-Al£j3y vary kt$.z> i. b\z 

M&Ltzz. k&w&k-? zmxm i 2^m<ommnmm 
BsmsE^^r yf-yy^mzitifj-tz&ti-tf— i-fgt, 



(3) 



iftM¥ ; 14-019232 



1 2 GiOltt^ASt. 

nazm i 2 EttoPMUMtsit. 

[0 0 0 1 3 

l»Wolt5fi«»W i/-f-f-i,^!l yaffils 

-So 

[0 0 0 2] 

[t£5fecDSfl?] 0 5, XtflSl Of*, «*«fc»*t5L 

[0003] L B P ©«**J*f±— fltteH 5 , A 

T^JEU *r-*t£i?&mW)-r5 2 4VggE©DCmjE 

£fc(*2 4 vmS©DCmjBESrtU*1-5^ffif 

ffl ^ ^0^3 >v*— * t z. v>m&=i <Dmt) 

3. SVOBv'y^fDE^tStT'roMi^y 
[0 0 0 4] BIT, 0 5, fttfHl Otftot, tE*tt 

(D l b p comas^^x Ao«B&«^$rtftpj-r^o 

[0 0 0 5] 5fef, 05^^t, 5 0 1 
IBrCfcO, 1 1 4rA^LT, WK^y 

f512, ££fc X5 13, AC7-f is? 4)V$ 5 

1 4§r^LT, SSK^^r >*— K5 1 5, >"r 

So 

[000 6] 5 0 2 ttKifcftflwa««-c& 0 , fgS£Sa> 
bft5^yf>'^i»ilB5 2 1, IS^^yf 5 2 
2, -^ffliJ»JffllfflmiESr^-r5SE«K¥?»iaK5 2 3, 
*»fe*5-f>v<— *E&<Dttj;ftS:, Ife&h7^524 
UlJ:0 3BEU Ii^t-K5 2 5 tW3y7 f yf 
5 2 6iCj:t)DCmBE^«ii~5o 

[0 0 0 7] 5 2 7ttS2P«BEJK5 2 9 bUr^Tls^S 

2 8 *»?>45KfSik«iai8-efc 5 . m^mjE^JEmjEo 

S»mBEag5 2 9^^>^MSr7^- h#:/7 5 3 0 Srii 

dt— &{ra<D**f y^^ymmns 2 1 <o-r~— x >r #j 



[000 8] 5 0 3 f±fW»ffl««-e*) 9 , 

s^-r y^i/ymmns 31, f 3 tr^*^ ^5 3 

33, fg-^3>f;V5 3 4, ¥^^^7^5 3 5^ 
[00 0 9] 5 3 6ft mjfEPSit^lH]^ 5 2 7 i: IDIt 

[0 0 10] 5 0 4ttffiJE«aR&tf ; e-^-K9-f^[a 
^5 0 eSrfflD-CBtWWfflaaKS 0 2fc88|g$;h/Ct* 
[0011] tfe, 5 0 7fi^3ytfeO, S8)M 

[0012] 5 0 5 teflW-e-f 3 ^ (^BI^) £BMfcJB 

[0013] 512fl KT*— ^ V«*Pfs-g-e*> «9 , 
— n yZ^4 5/f 5 0 6C0TSf£c^2 4 V4rSfet"C 
#J£U >^ ^*J»ISK5 0 5(Z)A*#- M£*t 15 

d y^5 0 6(DT»fc<£>2 4 0 VMft 5 <!: , 

[0 0 14] 5 0 8ft 7 7^-#f*9, [HlteiSS 

ttti^o Eitei$&*j»iiig85 o 9n, -fv^zmmm 

S/gt£;Jx, /<y77 h7^^5 3 9«r4WEUfch9 
^v 5 ^^ 5 3 7T^IE^t- K5 3 8 S: 3 — h 

h7^^ 5 4 1 Sr^rffi^-frfc 540t 
7 7 1/*-? 5 0 8— OiimSriS»i"5ffJJtH]KS:e^J 

[0 0 15] ^;h,&<Olft£fc*5^T, -7 V 1/ 5 

5 o 5\H<d-?4 ^^\zx^me<Dya—^^- MdtftW 

[0 0 16] «TfcWia#J»»f^*ia6fC*^^TttM 
[0 0 17] ll^-l'yf 5 1 2^yJtl^)i (S6 

oi), iBi6A^fflma® 5 0 2i syffA 503^ 
t&u, tf-h&tnmikirzbmc^ h7^^53 

9, 5 4 l»cHSra^UT7r>' J €~^«ffiS:2 4Vfc 



12^-^3 (S 6 0 2) 0 

[0018] ft, cpu^Dy^^tsJwyt 

tzti, ^r^^~^5 0 8comflES:2 4V^^^J:5^ 

[0019] m z F^M7v±x±. i &mtey P] J i/#(n%)n 

fl:Iglr&£fro*:f£ (S 6 0 3) , h7>^^5 3 9l: 
L^W^tt, yyi/^—Z 5 0 8 O^IIE^r 1 6V}:1 
(S 6 0 4) 0 CPUKrt/K^fc:^^ (^El 
m x\ tudiyy >-f^J:«9 1 0#fe§L&V>*§^\ 7 
T >^E™ ^ 5 0 8<£>mi±£ 1 6 V(DUt L (S60 

mjjLyr >^t— fmm&j-yL^ 77y^5 0 8 

C01a]te?r#ll:i"^ (S 6 0 6) c zf]) 1/ bim^^imir 
5Sm S 6 0 5^T*JfflJ$r^f9 3gi- 0 

[0020] yy i/Mf-i-^Sfrrst h^v^s 

3 9, 5 4 1 CHSrfflA 1X77 5 0 8 (DfBE 

^««cLTV^^P^ x ^r^^^t^-r^ (-S6 1 

0) o 

[0021] ^wt^ftyxsv^tteztzfy ish 

5 0 8(^m£E§r 1 6 V^iS , ^UT^3t|gft^^3»9#x. > 
atrlBffl»S:«k5ig-f (S6 1 1, S6 04) 0 
[0 0 2 2] Z.tlb<Dffij&\z£ 9, ^ T ^-^ 508 

[0 0 2 3] HiC, Ell 0^^V^T^*^l^ib^t^L 

BP<7)m^^^^^c7)StfflS^$rit*:JBl 2J^P$^&9ig 

[0 0 2 4] Si)fc¥i#¥I§:5 0 1 ^o^Tfi^T'fcS 
[0 0 2 5] 1 0 0 2lt 38S 

§&^b^5^>f j/^v^wmiflBi 0 3, mm^^y^x 

0 4, — *<ffl«»*^i-5«E8IE5p»|iIjgl 10, 
U 8«^^ a— Kl06t ^ ^f- 1 0 7 ± 

[0 0 2 6] 10 8B, I«lESit^Ty^^i 

<Dy*zL— t j fflfflAMz^mv, ?mw\z 

[0027] 1 0 0 3ft "Cfe 9 , 55 

ffis&^b&s*^ v^i/ymmui 0 3 1 , f 37 t°y 

1 0 3 2^bi5f 3 5/ ^ 

sxf^*-Kl 0 3 3, f a-^3^/1/1 034, 



(4) 4$H1 ¥14-019232 

[0028] 1036 tt, S^mjEEMi: t^T^^fe 
s/^V^fWWSBl 0 3 1 cOx^-^^$iJffi)A*^!ffS 

[0 0 2 9] 5 0 4(1, iKJEmM&tf*— K9-Y^ 
[HlSg^^^^lE«jA^lH]m-efc«9, yi/- 1 0 2 8£ril 

ttllga^* 1 0 0 2^SBRStbTV^S 0 
[0030] 1 00 5 tt, -r>T ^V^iifs-Y^^^^- 

^*»b45ii««w»nia-e*>!), #mm=i>s<~? 1 0 

[0 0 3 1 ] 1 0 2 9ft f^;H^7y^^T^ 

«9, ^fcfitafliftwwiaiii 0 0 5©rtastcfc5^-f 

V 1 0 2 8«I^/w-Sf:^$^ a^tff 

-Wm^/H:/^^ MlBy -1 0 2 8^5^-^^ 
fc5 J: 5\zffij&£tix\<^Z> 0 

[0 0 3 2] Ztlh<Dffif&\z£Q^ WM&&A£ivtzk 

£\ lifsfflfflJUI&l 0 0 5<£>-^-f ^WcJ: Vffif&ZtiZ 

[0 0 3 3] W±RSUfcJ;5^ A^2 0 0W«TO 
T, 5V7?>^3. 3 V© d i; y ^ffi WSSrMt 5 
[0 0 3 4] r^fi, ~o<7)DCSBESr3ffia:Lfc^3 
[0 0 3 5] 

[0 0 3 6] W»<o«*«KRMUfcJ: 5*. ^^>-o 

^^ya^-^-eftBELT, 5V4^L3. 3 V(7) 
[0 0 3 7]^-^, Dv?y^HS(Oil^$ 



(5) 



4$M S P14-019232 



[0 0 3 8] *- *-tei£*WmVt&^W$f 

»f^***fcft, ii?!t 9 0%W±fc5^^J^, 5 0 

[0 0 3 9] ^wiintfT-y v h»i o# 
[0040] ra&ftffifttMflEWKJHftafe*-^* 

V(D^l:^ifi^c7)*7 — L B P 4 t'CDft^COiQ^CtC 

<fc«?7c£<&9, -i^9 — n *,9*4 yf-<T><<V7 v*s 
[0 0 4 1 J #*9§tt. ±»<0*Wfc«*TfifeS^fct 

^-^IHfli^a***.. 

L# 5 Wfe7&£2?S SIGH'S £ SrBlftii- 
[0 0 4 2] 

[0 0 4 3] (1) ^h^fc«ffli-5ffl»«fc 

mas s comai^is; £ , ^ y v h f$K.{&m -r 
[00443 (2) B5ria»»ft#fflmagmjEE«)#^ffii«i 

(ox-v— 9 * ? 7 if t mris^x— * * 7 7 ^K^tJfc Lfc 



[0045] o) «riasi-o«R#ar±, ^ip^r^ 

(1) KgKOBfeJgjAlgB. 
[004 6] ( 4 ) ffiR«l(lAffifflttttratt*&fl!l#P 

^»a©mjE£ KT* n — X^|g<DBff^®E«t 946^ 

~yi/~m,n*nmi-z>zt*mmti-z>mm (i) ib* 

[004 7] (5) flME*ffi£H#&WU yf-^if 

[004 8] (6) ilWam£E£JE¥&&0Vfct!M&i# 
£o\zLtcZ.k*&Mk-f%Mm (5) flEfeOlMMgjft 
[0 04 9] ( 7 ) tWB«JE£JE#ia:ti\ P WMff ■§•{- 

ffiSrm^-r-SPWM^i:, SfrlEPWM^om^/mJE 
*2£i«iJE£JttfcU tfllEPWM«^=.-7 i ^*^aB 

* (5) fSftwH^M^Bo 
[00 5 0] (8) HuiSPWMSiJP#aH, ^^7*3.— 

/I'll y>'*<D\&t)1&.-$;y : \/#f\'=i>'s*U— OUzAJj LT 
It^bfc^v'^/WPWMfg^^^at PWMfS©lii 

kZft'&k-tZmm. (7) IE^cdM^^Bc 

[00 5 1] (9) xv'^/VPWMftUtai^afi, 7°n^ 

(DSP) \z£Q7u9'7-T?7'Mz.mf&^1tZk$:&m 
k-tzmm (8) IBttoBtt^iSSglB. 
[0 0 5 2] (10) w!f&7 ! i?9 /l>PWMfflffl^&CDD 

spa, wtt*- 9nm^m.k^m-t^x ?tc«^tfc 

rtiSr#mti-5SnJS (9) IE«©|ii«m3SBo 
[00 5 3] (11) mIIE^-romaS#fS: i: rUIE^-co 

7 w - bv< y ^ mm -sfmizffi)&. l-cbks r. t & 

#®<b-t-amr« (l) i2«oBftWil„ 
[00 54] (1 2) ^^/<-^t«feii:h7V^.^f)4 

&m*mmmt%\£ftW}2nxmife?T 



5 -&wnm&ft¥m*mir&mm$&&mz&\,*x. 

[0 0 5 5] (13) SulE^^>f /Wir>f 7*S— trlsxffl 
5fc#|^UfcrfcSr»»i-rsaSpS (12) IBtfecoWfe 

[0 0 5 6] (14) WIB7a>f/l/-fe^^>'— JrV^ftJ 

5»-«^Ufcri:Sr4*«i:-t-«S(ffi (12) fBtt<z>BT4fe 
[0 0 5 7] (15) m*«EESrA/D*iftUTA*-r 

ffl^SiSrWU Hl*mBESrglT3t«BEfc»tT*^5S!lffli 

(1 2) lBtt<0R^M|gj£gB o 
[0 0 5 8] (16) Jg - JU»(DTftO*6»3 

(12) fB*co®^ff^S«o 

[0 0 5 9] (17) n—£JL»<D±&<Dmm=* 

5(12) flBtt<®BflU&j$3SK. 
[00 60] (18) *En*«Ptt, «»©TffiO|ft 

(12) 

[0 0 6 1] 

[0062] (mi (ommm) m 1 tt, 

[0063] tjtis, mtm&m^m 5 1 m—m&m-m 



(6) #M ¥14-019232 

[0064] 101 ttigftA#ffl«aa-eS) 9 > WEtS* 

RXf*—# Vv-f ^mf&frbtt&mWlMGiB&S 0 4fc 

So 

[0065] 1 0 2f±^y ^#j»ffi«as-e*> o . vy 

^^*J^IIh]5S5 0 5tC5 VcODCmffiSrtt^-rSo 

[0066] &&9nz&smi (Dmmm&mmMm^ 

an 0 2frh£:<miLLxm'mnmb u 77^-^ 
1 2 7*mW)fkffimmmi 0 lfcEftKawtu ^t>- 

(OlHlte»J»Srlg»)A^ffflm^l 0 lcom^mJBE^r^y 
^*»J»[ll»5 0 5<£>|g#^J: 0K&M#pr«.t 5#?je& 

[0 0 6 7] KT> El 1 fclfto TttHH- So 

[0068] mmmmm 102^ mm^m^ 501 

*>feDcmBESr, H5iB*d^*5^^ ^^^^ftiJftJfflJi 

0 3, ^104, -ftfla»J»ffl«WSr«fel&-t- 

asswiniim 1 o, ^^45^^- ^ekhj:?) 

flfc^V ^— K 1 0 6 £ ¥»=i yfyf i07^J:f9DC 

[0 0 6 9] 108ft aRSSttiRHB-e* 0 , ^^mffi 

^?>©ii?:7t hXzf? 1 0 9%mCX— fc%<D*4 

yfy^wi o 3(D^z2.-^^umxMzmmL. 
uts v^Dcmff^m^ u/y >^fis»iin»5 osi: 

[0 0 7 0] lEftA^rfflm^l 0 l H\ ntttcflEflPftt 

^ftymifiFB 1 1 2, mm^4 ^m, *>&*s>r>v< 

7^11 4MJ;!9^JEU SM^^-Kl 15t? 
Jfzi^viM 1 6 ^ J: <9 D cmjBE^^m-rSo 

[00 7 1] 117fi, »*Jfc«H«"Cifc 9, h^^v 5 
^^12 2tdJ: 9)g«E^>r^— Kl 2 Oi 1 2 1(DP^ 

1 2 l*^a-hLT«ESr«t)#*.priB«Sqi«ffiaR 

i^Ty^i 1 9 £Vffi&i$tiZ 0 

[0 0 7 2] M^it^@£Sl nit ^y >"?mW\Efi& 
5 0 5 ±Oa^SJxfc«BEia:^«-S-l 2 5X^7^7 
^12 2Sr^^f ^^Lil^^^fc^mffiilEttA^ffl 

m^>i 0 i<Dm*)9jE(DftzwEk<Dmm$:7* vu-? 

7 1 1 8*rat"C— y^-^^m^l 1 20 

12, MSSS:5 0KQ(7)l : 1 £: U l£Wi£#4it- 
Kl 2 0 5r8Vp° B> ^mjE^>f^-Kl 2 1 ^4V B °pt 



=7^=y7.$ 1 2 2 ST^V^-frSt 8 V. tgJE&Jgft-§- 1 
25?rLiU h7V^^ 1 2 2 £^7 £ , 1 

2V©«Iftt^t) > titf>«BEtt#JEJt 1 : l<fc«3te£> 
2 4 Vi 1 6 V<E>SJ 5 „ 

[ 0 0 7 3 J 12 611 Ikim^Vh <0 , :/y 

»J»|h1B&5 0 5 J:9tltf7S*u y*YU7°J\W$:1t 

Lxmwi&ffimmM 101 ©*-f s/^^^jpias 112 

1 1 2f47°y ^M9pgies O 5 ± 9 H^»&feJl, 7 
* h*:/? 1 1 1 Sr^UTL^AA^tbSiiBtBSrffJt 
-f 5i:#le, SMS£;*-f' 13 Sr^7t-r5 0 

[0 0 7 4] 12314, KTt-^'yfttP^'f yftfc 
■M V*-n y^5 0 6 K;* #-$MZ&M L 

-^^^pm-i-l 24t Lt^y ^IWffl)[H]Sg5 0 5tC 
[0075] i2lt ^2 cDH^0i|iCib-»t 5 L B P CD^ 

SS5 0 5 IC»«c £ frfc C P U W y 7 bt^TftmWlttt: 

[0 0 7 6] 0 2(CtD^T, &M*"< 1 2Sr^">' 

(S2 0 1) , Mffffittflil 0 2 iriEf&Affifflm 
IlOl^filL, CPUcdtK- hSr^'fti-^t* 
Id, 38J6f£ibff ■§■ 1 2 6 £ L , ®JEsS:3£m-S§- 1 2 5 £ L 

iu ffitb^fflmaa i o i sr 2 4 v ^ts^-r 5 (S2 

0 2) . 

[0 0 7 7] #:fb\ CPU^nj/^^ftStt?®!) 

-try h tispo C P U/f - H il^'f 'f y f-y left 
<fo 5>o 

[0 0 7 8] mT-^JfT'ci-tr^Jii&^&T'y 'y*<r>®m 

itmw)*ft'?tz.& (s 2 o 3) , m/E^^ii-f- 1 2 5IC 

H«:ffi#LT«»£flF/B«ilRl 0 1 <DME.Z 1 6VI:g 
5t-f5 (S 2 0 4) „ 

[0 0 7 9] cpu^rt^^H/c^-r-^-e (^bi^) , 

mfSMl 0 1<£>®JE£1 6V©|?t U (S 2 0 5) , 1 
0#fciBUfci§£\ 3B8M*lkflM§- 1 2 6fZHS:m^UT 

(S 2 0 6) . 7°y v Sff-§-5rS«i-5^-C-f4, MIB2 

0 5 9 iK"** (S 2 0 7) „ 

[00 8 0] y 'J y hm^-SrS(Si-5 fc»«»lLflH§- 1 

2 «ER]g«*l 2 5{CL?ra^iLTIE»jA 
ffifllffii 1 0 1 colllESr 2 4V KISJg U £j$HHEfc:t3!] 

7*y V h«*!WttttL-C^*IRU *o««*lt 
(S207, S208, S 20 9, S2 10) „ 

[00 8 1 ] /yyHff^7*/v^t/i5i:/yyh 



^M¥14-019232 

1 o i comflESr i 6 vdtsijtu yy ^z^Mmmz.® 

lWriafWWS:i»9jg-t- (S 2 1 1-S 204) . 

[008 2] £l±fft0J Lfc J; 5 KttAWAWcit 

1^^:77^-^ 1 2 7t|g|bAWffl®!a<DSif! 

«EESr«l*)W*.5#«i:'e, HtbAffifflSilS 1 O 1 com 
l«£ESr«0 9«t5r iKJ:!), Uffl<0|a]tej££lft|#l[Hl 
BfcUc. yyy^^-?(Dmz®Mn-$:. yVyb^it 
£&|hME, 7"!iy h^Tm 1 0^(±^J4lHlte, 

[0 0 8 3] (g! 2 <£> HI 3 (4. #3gWc#33S 

2 ©IgiSfllteJ&ttS L B P ©MR i'*? 1 

[0084] ffIIE^5t£0iJ©E] 5 &tfiB 1 ©HJSM 

©HI iPI-*fifclR|-*l6*^ri-St>Ottlnl-ff»*ft 

[oo85] *m 2 (DHjfeM^tfrfEB i oiaswi n« 

U *^2©HJ£0i|T-l4iteii:h7>'^f4— <@<D^«^ffl 
OfiSi 5le Lifc^lcfcS. 

[0 0 8 6] *fc, SflMtflE«Jt>»*.^«£ LTtti^m 
JESrA/D^L-CDS PlzX V. VT/vt^ Mt-yj 

- y ? mffl1rZ J f t y*>ui#m^WL*m etc ztteb 

[0 0 8 7] |II3{e:fc>^-C, 3 0 1I4, M'fflRimMXfo 

7°y y-&fflWm&5 0 5I-5 VCDCS 

[0088] MflMitt£i3 o 1 14, o 1 

5, mm^4 0 6, -#«»JWaWW$r{W&-f3 
»»E¥»(h]8S3 0 7, ^fc/iS^y^^-^lHl^lcJ; 

'f yfy^u ^ h?y^3 o 3 i^j; >}^ffiL, 

?4iir— K3 0 8 b ¥-m =1 >y* y-V- 3 0 9 Id J; <9 DCf 

Eic^m-rs, 

[00 8 9] 3 1 0 14, mm.it%tis}&Xh <9 , Bf^mjE 

frb<omm*:y* v*?^ 3 1 1 zmcx— ^.m<o^^ 

Ufc5 VC0DC«JEESrta^L7°y >"?®m&}& 5 0 51c 

[0090] 3 o 2 f4, mm^mmmxh <o , «t»c 

m^^-^n^-i yfym\y*?^ \s-9m6*m&L 

[0091] wm*mmw*s o 2 14, fflewipffiWR 

<D1£M h7y^303 ic^itfclglft^^ffflmaico-^ 



H*>feSStt^>f K3 1 2, ¥»=i>"7*>'1f3 

ffi«rf f S*#/i'381B#S3 0 4, SSBI^^ l 4>&>S> 

fc5-f>v*— ^[elK"C^^ s/^^^U ^-a— 

3 16, ^ v^^^Hr— K3 1 5 t Wt^V^VlJ-3 

l 7KJ; i9 5 Fyfi~^^x s//^!)yDC3^- 
tcJ:J9DCmjE(c^mt-^>o 
[0 0 9 2] ?*J9?\>WSmk 3 04 fiffl^Ifflm^ 3 0 
1 M<fc «9fE2S#$&LfcD S P 3 1 8 tm—^yy p ±fc]& 
^LfcPWMni/y^3 1 9 «fc 
[0093] DSP318B, f^^/^>^t;^Dt 

fca^«BEfs#3 2 OSrA/D/K— KtcA^U DSP 
3 1 ScoROMrt^^^tt^mflE^-^/vi:^^* 
CStTPWMP S?sy* 3 1 9fc7*a— x>f 

ii^-fyf 3 1 4opwMftu»^/^srmfiu, 

[0 0 9 4] ^tbfe©#|fJ5JcfcJ: *9^~^(D|gtbSrtT5D 

S P 5r|gi&Aitffim»JPic^ffl^ u^^tia^ 

[0 0 9 5] tfME/N— K^^TWfty|»«^f±*lp«JBE^ 

H*a*SDSPfc«**foofc©*-e, mess 1 <z>jas 

[0 0 9 6] y±tft^LfcJ; *a=»^— 

[0 0 9 7] Bp*>, »l(D3B(i«tft*5j{|LB:, S«m 
JE§]«9#^#ai: It^lJi&A/DiftUDSP 

x v 5 * /MM Sr»tfcrite*>5c 
[0 0 9 8] (3?3<D§£teM)E)4te, *«Wfc«a»3 

[0 0 9 9] rcofflfflJlbf^^llffii-^/N- K*^T#tj£ 
tt, W3fi©*l©IUfc«fcj3lt5Bll, &XfM2(DmM 

0Jfc*5 1* 5 HI 3 <DfiTiX©fl|jEKK*3t t ^"TtBT?* 

[01001*^3 03£tttta>«MKf±* iMbmiSmjE^J 
#;i#ix£r, ^-d y 5 0 6© K7^ p 

[0101] KT, 04O7P-ft- McS^^T K 

[0 10 2] h7*-^*jaiMyf 12 3CJ:DK 
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